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The SO" Cyclotron at the Lawrence Radiation Labora- 
шоо өг оге,/ са ттотија omoloys two bending 6 
which are used in certain experiments to direct a beam of 
particles onto & given target. 

Since the target distances are great and the size 
of the targets small, it is necessary to apply an ex- 
tremely well regulated current supply to the bending 
magnets in order to keep the beams on target. 

for this purpose, Two identical regulating systoms 
are used with two motor-generator sets to supply the 
current. The generators are rated at 20 KW, 160 amos at 
125 volts d.c. The systens were designed to pv: ovide 
stavle operation with better than 0.1% regulated current 
Over the rance from l^ amps to 100 amps. A diagram of 
the regulating system is Fig. 1-1. An analysis of this 
б сет was GO Do carried out; tn an-atvenpt to determine 
why it was not performing in a tully acceptable way. 


The regulator's operation was not .om letely satis- 


гасрогу and 1t was sugzestes that the reason might be 
nonlinear operation not accounted for in the original 
design. The original design procedure involved frequency 
Response methcas which presented no investigation or tne 


possibility that nonlinear effects misht be important 


over the range of operation. 
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звисеръ 15 го lomeer valid tor the nonlinear biock. 

Since such a nonlinear block was suspected бо вата с 
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ТЕ the approximation is close enough, G СЪ(А ነመ) nay be 
used in the block diagram. 
A method of evalucting the cescribing function 


involves taking frequency responses of the nonlinear 
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block, and using an overlay technique with the Lichbols 
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If, in the system under study, the magnet were 
nonlinear, and if it could be represented by a describing 
1100110271. Gy» then wane System block er ranm Could be 
reduced to that shown belov, where Gp represents the 
magnet describing function anc G > the remaining, linear 


part oi the system. 





Fig. 2-1 Nonlinear System Block Diagran 
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Fig. 2-2 Stability Investigation, Using a 
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5. treliminary Analysis 

Diem preliminary analysis was carried out ucins the 
resulta of the oricinal design work,- with some Mocdiiica— 
tions as exploined below. 

The block di&egrou shown in Fie. 4-1 illustrates 
the regulating system along with tranzfer functions 
determined from the oricinal desi m work. 
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